Document containing Supplemental Experimental Procedures and six figures
Figures: Figure S1 : (A) . Knock-in of the Cre recombinase into the first exon of the Cpa3 gene by homologous recombination in ES cells. The 5' region and the first three exons of the Cpa3 wild type locus are depicted together with the positions of the primers (oligo 103, 104) used for the screening of targeted ES cell clones. The targeting vector consists of a 5' homologous "short arm", a splice donor and splice acceptor site separated by an intronic sequence, all from the rabbit β-globin gene, the improved Cre recombinase open-reading frame with a poly-adenylation site from rabbit β-globin, an FRT-flanked neomycin resistance gene, the homologous "long arm" and a thymidine kinase gene. (B) . Homologous recombination was demonstrated by Southern blot hybridizing a 5' external probe (A) to digested genomic DNA from untargeted Cpa3 +/+ ES cells and two independent Cpa3 Cre/+ clones. The expected fragment sizes are 5.6 kb and 7.9 kb for EcoRV or XhoI plus BglII digested Cpa3 + but 4.6 kb and 6.0 kb for EcoRV or XhoI plus BglII digested Cpa3 Cre alleles, respectively (A+B). (C). The 5' region of the Cpa3 Cre knock-in locus after neo-deletion is shown. Digestion of genomic DNA from targeted clones with NdeI, SpeI, or PstI results in fragments of 3.6 kb, 3.6 kb and 7.7 kb respectively. (D). Single copy integration of the targeting vector was demonstrated by Southern blot using an internal Cre probe. All four targeted and neo-deleted clones (Cre/+) showed a single band with the expected size (C) for each digest. (C). Bone marrow-derived mast cells (BMMC) were generated by culture of 10 7 bone marrow cells in the presence of IL-3 and SCF. Every 3-7 days, cells were passaged and the cumulative total cell numbers (mast cells and non-mast cells) were calculated from the actual number of cells, and the factor by which the culture was split. After 2-3 weeks Cpa3 +/+ cultures contained >90% mast cells. Cpa3 Cre/+ cultures lagged behind at least one week and after 42 days of culture, wild-type cultures had proliferated about 15.000-fold more than Cpa3 Cre/+ cultures. (D). Metaphases from Cpa3 +/+ BMMC had a normal karyotype of 40 chromosomes. Chromosome spreads from Cpa3 Cre/+ BMMC also had 40 chromosomes per metaphase but they all included a fusion chromosome (green arrow). (E). To identify which chromosome contributed to the pseudo-trisomy observed in (D), and to search for further gains or losses, array CGH was performed. In this CGH, genomic DNAs were compared between BMMC and kidney from Cpa3 Cre/+ mice. On chromosome 7, two and on chromosome 11 one deletions were detected. The major part of chromosome 16 was duplicated, consistent with the large fusion chromosome visualized by the chromosome spreads (D). (F). Chromosomal ranges of the losses (#1-3) and gains (#4) and the aCGH probes involved are depicted. S6 ) and specifies incidence, day of onset (± SD), maximal clinical score (± SD), and number of moribund animals.
Generation of Cpa3 Cre Knockin Mice by Gene-Targeting in ES cells

SUPPLEMENTAL EXPERIMENTAL PROCEDURES Antibodies
Following antibodies were used for flow cytometry: CD4-PE-Cy7 (GK1.5), CD8-APC (53-6.7), CD8-PE-Cy7 (53-6.7), CD16-PE-Cy5.5 (93), CD19-PE-Cy5.5 (1D3), CD21-PE-Cy7 G418-sensitive clones were tested by PCR for neo-deletion. ES cell clones were injected into C57BL/6 blastocysts to produce chimeric mice. Subsequent crossing to C57BL/6 transmitted the targeted allele through the germline. Heterozygous offspring were then used to backcross the Cpa3 Cre allele onto the C57BL/6 and BALB/c backgrounds.
Mice were genotyped by PCR using a combination of three oligonucleotides (common 5':
GGA CTG TTC ATC CCC AGG AAC C; 3'-WT: CTG GCG TGC TTT TCA TTC TGG; 3'-KI: GTC CGG ACA CGC TGA ACT TG), yielding 320 bp (Cpa3 + ) and 450 bp (Cpa3 Cre ) products.
Southern Blot
Homologous recombination was confirmed by blotting of EcoRV, or BglII and XhoI digested genomic DNA and hybridization with a radio-labeled 1.2 kb "external" probe, located 5' of the homologous short arm. Single copy integration was demonstrated using an internal 1.1 kb Cre-probe on blots with SpeI, NdeI and PstI digested genomic DNA.
Tissue Fixation and Mast Cell Staining
Mouse ears or jejunum were fixed in Carnoy's (ethanol:chloroform:acetic acid 6:3:1) overnight followed by at least 8 hrs incubation in 100 % ethanol. Prior to the staining procedure, 5 µm paraffin sections were dewaxed in xylol and rehydrated in a descending ethanol row. Standard toluidine blue staining was done for 10 min in 0.3 % aqueous toluidine solution. After a brief wash with water, slides were mounted with Entellan (Merck). For CAE staining, slides were incubated for 20 min at 37 ºC in chloroacetate esterase staining solution (Fast Garnet GBC Base, Sodium Nitrite, Naphthol AS-D Chloroacetate solution, Trizmal pH 6.3, all from Sigma) according to the manufacturer's protocol, washed in water and mounted with Fluoromount G (Southern Biotech). Mucosal mast cells in the jejunum were detected by overnight staining in 0.5 % toluidine blue in 0.5 M HCl, pH 0.5 and counterstaining for 1 sec in 1 % eosin solution (Knight et al., 2000) .
RNA Expression Analyses
Total RNA from PECs, skin and intestine was extracted with RNAzol B (WAK Chemie) according to the manufacturer's instructions. RNA from ankle joints was isolated using the innuPREP RNA Mini Kit (Analytic Jena AG). RNA quality control was performed by total RNA Nano chip assay on an Agilent 2100 Bioanalyzer (Agilent Technologies GmbH). For microarray gene expression analyses RNA was biotinylated and purified using the Hierarchical clustering (Figure 6 ) was performed using Chipster CSC v1.4.7.
For RT-PCR analyses, cDNA was prepared from total RNA using the Superscript II RT kit (Invitrogen) and Oligo-dT nucleotides. RT-PCR was performed on serial dilutions of the cDNA. Gene specific primers and expected product lengths were as followed: Saa3 (294 bp 
Isolation and Analysis of Intestinal Mast Cell Progenitors
Intestinal mast cell progenitors (MPCs) were purified as described (Gurish et al., 2001 ).
Briefly, total small intestines of naïve Cpa3 +/+ and Cpa3 Cre/+ mice were extensively washed with HBSS, chopped into small pieces, and digested three times for 25 minutes at 37 ºC with 1mg/ml collagenase type IV from Clostridium histolyticum (Sigma-Aldrich) in DMEM containing penicillin, streptomycin and 10% FCS. Liberated cells were separated on a biphasic 44 % and 67 % Percoll gradient and mononuclear cells were harvested from the interphase for subsequent antibody staining. MCPs (Lin -CD45 + CD34 + CD16 + β7-integrin + ) (Arinobu et al., 2005) were sorted into TRIzol Reagent (Invitrogen). RNA was isolated according to the manufacturer's protocol. Preparation of cDNA and RT-PCR were done as described above.
Blood Pressure Measurements
One day after i.v. sensitization with 50 µg DNP-HSA, mice were anesthetized with isoflurane followed by i.p. ketamine, midazolam and fentanyl. All animals received lactated Ringer's solution containing glucose. During surgery, animals breathed spontaneously.
Buprenorphine was injected as required to provide adequate analgesia. A temperature probe was inserted into the rectum. The animal was placed on the procedure bench equipped with heating pads and lamps. The anterior neck was incised to expose the trachea, the right internal jugular vein, and the right carotid artery. The trachea was intubated, and the lungs were ventilated with a small animal ventilator (FiO 2 50 % at 135 breaths/min, tidal volume of 8-10 ml/kg titrated according to end-expiratory CO 2 ). The right internal jugular vein was cannulated, and anesthesia was maintained by continuous i.v. ketamine and fentanyl.
Anesthetic drugs were titrated to reach deep sedation and analgesia as documented by complete tolerance against noxious stimuli. A pressure-conductance catheter was introduced into the carotid artery for the recording of blood pressure (Albuszies et al., 2005) .
Parasite Infection
For parasite experiments mice were maintained in isolated, ventilated cages at BioSupport, Zurich. Animals used in experiments were between 8 and 12 wk of age. Nippostrongylus brasiliensis (Nb) was maintained by passage through Lewis rats and L3 parasites used between 2 and 4 weeks after hatching from fecal cultures. Mice were infected subcutaneously with 400 live L3 parasites. At day 10 or 14 following infection mice were sacrificed by carbon monoxide asphyxiation and blood was taken for serum analysis. The upper portion of the jejunum was removed. A small section was immediately placed into TRI Reagent (Molecular Research Center, Inc.) then homogenized using a Qiagen tissue homogenizer. Isolation of total RNA from homogenized tissue was done according to the manufacturer's protocol. Reverse transcription and analysis of cDNA for expression of mast cell protease 1 (Mcpt1) and β-actin (Actb) were performed as described above. The remaining section of the jejunum was placed into Carnoy's fixative for histological examination. Day 14 serum levels of mast cell protease 1 were measured by ELISA (Moredun Scientific) as recommended by the manufacturer and using the supplied standard.
Bone Marrow Chimeras
Bone marrow chimeras were generated by intravenous injection of total bone marrow cells into irradiated recipient mice. Kit W/Wv recipients were irradiated with 100 cGy and transplanted with 10 x 10 6 Cpa3 +/+ or Cpa3 Cre/+ donor cells. Cpa3 Cre/+ recipients (CD45.2 + ) were irradiated with 900 cGy and received 5 x 10 6 B6.SJL (CD45.1 + ) donor bone marrow cells. Chimeric mice were analyzed by FACS and histology (not shown) for the presence of donor-derived mast cells 11 weeks (Kit W/Wv recipients) or 9 months (Cpa3 Cre/+ recipients) after transplantation.
Chromosome Spreads and Array-based Comparative Genome Hybridization (aCGH)
BMMCs were cultured in the presence of 0.1 µg/ml Colchicine for 4 hours and metaphases were prepared according to standard protocols (Hogan et al., 1986) . In brief, cells were treated with hypotonic KCl solution, fixed and washed in 3:1 methanol/glacial acetic acid and dropped onto glass slides. Chromosomes were stained with Dapi and photographs of individual metaphases were taken at a fluorescence microscope using a 100x oil immersion objective.
For comparative genome hybridization, genomic DNA from cultured BMMCs was prepared by Phenol/Chloroform extraction from SDS lysates. Array-based comparative genomic hybridization (aCGH) was performed at the genomic services center of Miltenyi Biotec GmbH using Agilent Mouse Genome CGH Microarrays 244K. 
EAE
Isolation of CNS-infiltrating Leukocytes
For analysis of CNS-infiltrating mononuclear cells, mice were perfused at day 11 after MOG immunization through the left cardiac ventricle with cold heparinized (10 U/ml) PBS. overnight. Antibody staining of intracellular cytokines was done with the Cytofix/Cytoperm Kit (BD Biosciences) according to the manufacturer's instructions after surface staining for CD4 and CD8. In antigen recall proliferation experiments, total spleen cells were labeled
